The CYP2B6 is one of the most polymorphic CYP genes in humans that has the potential to modify the pharmacological and toxicological responses to clinically important drugs such as antimalarial artemisinin and its derivatives. The aim of the study was to determine the frequency of CYP2B6 polymorphisms in Timor malaria endemic area, East Nusa Tenggara, Indonesia where Artemisin-based Combination Therapy (ACT) has been used to treat uncomplicated malaria. Methods: A total of 109 healthy subjects were participated in this study. CYP2B6*4, *6 and *9 polymorphisms were analyzed using PCR-RFLP to confirm the SNPs prevalence of 516G>T and 785A>G in exon 4 and 5. Results: There were 96 subjects included in the analysis. In the exon 4 of CYP2B6 516G>T, the frequency of the T mutation was 37.5% (39/96), and the wildtype 27.1% (26/96). In the exon 5, CYP2B6 785A>G mutant was detected in 29.2% (28/96) of individuals, and the wildtype allele in 35.4% (34/96). The frequency of CYP2B6*9 (516G>T), CYP2B6*4 (785A>G) and CYP2B6*6 (516G>T and 785A>G) were 40.6%, 29.2% and 22.9%, respectively. The prevalence of these CYP2B6 gene polymorphisms in Timorian ethnic were higher than that in Malay, Han Chinese, Indian, and Egyptian populations. Conclusion: The prevalence of these CYP2B6 516G>T and 785A>G polymorphisms in Timorian ethnic is higher than that in other populations. These polymorphisms may affect the metabolism of artemisinin and its derivatives.
Introduction
Cytochrome P450 2B6 (CYP2B6) is a significant component of the cytochrome P450 enzyme system, with an average relative abundance of 6% of the total hepatic cytochrome P450 content.
This enzyme plays an important role in the biotransformation of drugs and other xenobiotics. The CYP2B6 mediates the metabolic activation and inactivation of various clinically important drugs, including antiretrovirals nevirpine and efavirenz, anticancer cyclophosphamide, anesthetic propofol and antimalarial drugs artemisinin and its derivatives [1, 2] . The CYP2B6 is one of the most polymorphic CYP genes in humans and these polymorphisms have been demonstrated to affect the pharmacological and toxicological responses to clinically important drugs. Currently, 37 distinct star-alleles, over 50 determined gene haplotypes, and more than 100 described and CYP2B6*9 alleles [4, 5] . The CYP2B6*6 [516G>T (Q172H) and 785A>G (K262R)] is the most common allele in all populations which occur in about 15 to over 60% in different population [4, 6] . This CYP2B6*6 genotype is associated with decreased protein expression lead to decrease or increase activities depending on its drug substrates [2, 7] . The CYP2B6*4 [785A>G (K262R)] is another important allele which occurs in about 9 to 63% depending on the ethnicity of the population studied [8, 9] . This CYP2B6*4 genotype is associated with increased protein expression and CYP2B6 activity [3, 10] . Whereas the CYP2B6*9
[516G>T (Q172H)] occurs in about 0 to 35.7% in different population [6] . This CYP2B6*9 [516G>T (Q172H)] is associated with poor metabolizer and more side effects of efavirenz. 
Materials and Methods
This was a cross sectional study conducted during four- 
Results
A total of 109 healthy subjects were participated in this study. The characteristics of subjects are presented in Table 1 . Data are presented as n (%).
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The prevalence of CYP2B6 polymorphisms was higher in exon-4 (40.6%) than in exon-5 (29.2%) as shown in Table 2 .
The PCR-RFLP analysis identified SNPs in both exon 4 and 5, including allele *6. There were 41.7% people with the *6 mutation (Table 3) .
T h e p r e v a l e n c e o f C Y P 2 B 6 516 G > T a n d 7 8 5 A > G polymorphisms in Timorian ethnic observed in this study was higher than that previous study in other populations, except in Mozambican population (Table 4 ). and 36%, respectively. The frequency of allele *6 in Timorian ethnic was 41.7% also similar to that in PNG (62%). This pattern might be explained by the similar ancestry of the Timorian ethnic, who are descended from Austronesians and Melanesians, with the PNGs also descendants of the Melanesians [16] .
In the Negroid, Mongoloid and Caucasian population, such as West African, Chinese, Japanese, Caucasian-American, Hispanic-American, and South Iranian, the prevalence of *1/*6 were higher than the other variants (except the wild type). Because this study used the PCR-RFLP method, the CYP2B6 genotype variants *1/*6 and *4/*9 showed similar patterns on DNA visualization. The data in Table 4 assumed that the *1/*6 allele was shown by both the 516G>T and 785A>G mutations. For more precise results, DNA genotyping must be performed [17] .
In previous studies, the prevalence of CYP2B6*6 was found to be higher than CYP2B6*4 and CYP2B6*9 in all populations studied. In the Timorian ethnic, the prevalence of CYP2B6*6, CYP2B6*4, and CYP2B6*9 were 22.9%, 29.2%, and 40.7%, respectively. The prevalence of CYP2B6*6 in the Timorian ethnic was higher than that in Korean (15.9%), Japanese (17.6%), Chinese compared to other populations [17] .
Individuals with the CYP2B6*6 gene metabolizes drugs slower than individuals with the CYP2B6*1 gene, because CYP2B6*6 is considered a slow metabolizer [18] . When these individuals are given drugs in the prodrug, the effect of the drug is decreased causing therapy failure and prodrug accumulation in the blood. 
Conclusion
The prevalence of CYP2B6 polymorphisms was determined in malaria-endemic Timor population in East Nusa Tenggara, Indonesia. The frequency of CYP2B6*9 (516G>T), CYP2B6*4 (785A>G) and CYP2B6*6 (516G>T and 785A>G) are 40.6%, 29.2%
and 22.9%, respectively. The prevalence of the CYP2B6 gene polymorphism is higher than that in Malay, Han Chinese, Indian, and Egyptian populations. This polymorphism may affect the metabolism of artemisinin and its derivatives. Further study will be performed to investigate the effect of the CYP2B6 polymorphisms to pharmacokinetics of artemisinin and its derivatives.
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